Matrix-induced transformation of arsenic species in seafoods.
The paper presents a study on the matrix-induced transformation of arsenic (As) species spiked into seafoods. Sixteen arsenicals were individually spiked into samples of finfish, crustaceans and molluscs. The spiked samples were subjected to hot water extraction at 90 °C, and extracts were analyzed by high pressure liquid chromatography (HPLC) interfaced with inductively coupled plasma mass spectrometry (ICP-MS). Arsenate (As5+), arsenobetaine (AsB), arsenocholine (AsC), dimethylarsinate (DMA), monomethylarsonate (MMA), tetramethylarsonium ion (TMA) and trimethylarsoniopropionate (TMAP) remained intact in all the matrices. Whereas arsenite (As3+), dimethylarsinoyl acetate (DMAA), dimethylarsinoyl ethanol (DMAE), dimethylarsinoyl propionate (DMAP), trimethylarsine oxide (TMAO) and glycerol-, sulfonate-, sulfate- and phosphate-arsinoylribosides (arsenosugars 328, 392, 408 and 482, respectively) were transformed to other forms in most finfish and crustaceans. The transformation of the arsenicals was discovered to be induced by matrix thiols. While As3+ was bound to sulfhydryl groups, DMAA, DMAE, DMAP, TMAO and arsenosugars 392, 408 and 482 were thiolated through conversion of their arsinoyl (As=O) functionalities to arsinothioyl (As=S). The newly formed arsinothioyl compounds were characterized by HPLC-ICP-MS and electrospray ionization high-resolution tandem mass spectrometry (ESI-HR-MS/MS) paired with HPLC. The observed matrix-induced transformation of the arsenic species could be prevented by treating the samples (prior to spiking) with a thiol-selective blocking agent, N-ethylmaleimide (NEM).